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(54) CLOCK SUPPLY SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a clock supply 
system capable of reducing electromagnetic interference 
(EMI) waves and power consumption in an information 
processor adopting plural synchronous SRAMs(SSRAMs) 
to be driven on the basis of a clock. 
SOLUTION: An address decoder 2 decodes an address 
outputted from a processor/memory controller 1 and a 
clock supply circuit 4 supplies a clock only to an SSRAM 
to be accessed which is selected by one of plural 
SSRAM selection signals 20 to 23 to be used for 
selecting an SSRAM to be accessed out of plural 
SSRAMs 10 to 13. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the clock supply system which is equipped with the address decoder connected to said 
address bus, and the clock supply circuit which is connected to this address decoder and supplies a clock to 
said two or more SSRAM(s) alternatively in the clock supply system of the information processor which 
accesses two or more SSRAM(s) connected to the address bus and the data bus, respectively from a 
processor / memory controller, and is characterized by this clock supply circuit supplying said clock only to 
said SSRAM which said processor / memory controller make applicable to access. 

[Claim 2] It is the clock supply system according to claim 1 which said clock supply circuit has two or more 
clock buffers distributed to the clock of the number corresponding to said SSRAM, and two or more clock 
mask circuits, and is characterized by this clock mask circuit supplying said distributed clock to said 
corresponding SSRAM with the SSRAM selection signal from said address decoder. 

[Claim 3] Said clock mask circuit is a clock supply system according to claim 1 or 2 characterized by being 
constituted for the OR gate which considers the output and said clock of the AND gate which considers the 
output and said SSRAM selection signal of the flip-flop which considers said clock and said SSRAM 
selection signal as an input, and this flip-flop as an input, and this AND gate as an input. 
[Claim 4] Said flip-flop is a clock supply system according to claim 3 characterized by being a D form flip- 
flop. 

[Claim 5] Said clock mask circuit of said clock supply circuit is a clock supply system according to claim 3 
or 4 characterized by considering the burst signal from said processor / memory controller as an input. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a clock supply system, especially the clock supply system 
to two or more synchronous system SRAM (in this specification, it is called SSRAM) used with an 
information processor. 
[0002] 

[Description of the Prior Art] In recent years, as for the information processor, a high speed and advanced 
features are progressing quickly towards the multimedia information society, the electromagnetism 
generated from these equipments — a noise may cause a failure to an information processor, a receiver, etc. 
For this reason, the regulatory action to the electromagnetic interference wave (EMLElectro-Magnetic 
Immunity) generated from an information processor is taken. 

[0003] Conventionally, this kind of clock supply system is used in the information processor for the purpose 
of controlling the clock supply to two or more circuit elements. For example, the clock distribution circuit is 
indicated by JP,2-155308,A. A clock distribution means to distribute the basic clock supplied from the 
outside to a distribution place in this clock distribution circuit, A counter means to count a basic clock 
(counting) and to set up the timing of the distribution output of a clock, A mask means to set [ as which it 
was determined by the counter ] up whether a clock is outputted for every timing for every distribution 
place, He is trying to supply the clock of arbitration to the distribution place of arbitration with a clock 
selection means to choose either of the clocks distributed by the clock or clock distribution means by which 
the mask was carried out with this mask means, and to output to each distribution place. 
[0004] 

[Problem(s) to be Solved by the Invention] However, on this conventional technique, it has some troubles. 
First, it is uncontrollable per each clock output signal whether a clock is outputted or not. The reason is that 
one common signal is performing all clock output controls. Moreover, each clock output control cannot be 
changed dynamically. The reason is because the comparison of the parameter input circuit which sets up a 
certain value beforehand, and the value of a counter is performing the clock output control. 
[0005] 

[Objects of the Invention] Therefore, the purpose of this invention is to offer the clock supply system 
generating of an electromagnetic interference wave and whose reduction of power consumption were 
enabled. Moreover, other purposes of this invention are offering the clock supply system which can change 
supply/halt of a clock dynamically. 
[0006] 

[Means for Solving the Problem] This invention is the clock supply system of the information processor 
which accesses two or more SSRAM(s) connected to the address bus and the data bus, respectively from a 
processor / memory controller, it has the address decoder connected to the address bus, and the clock supply 
circuit which is connected to this address decoder and supplies a clock to two or more SSRAM(s) 
alternatively, and this clock supply circuit supplies a clock only to SSRAM which a processor / memory 
controller makes applicable to access. 

[0007] This clock supply circuit is characterized by having two or more clock buffers which distribute the 
clock from a clock generation machine, and the clock mask circuit which supplies a clock only to SSRAM 
for access alternatively with the output of an address decoder. Preferably, this clock mask circuit is equipped 
with the OR gate which considers the flip-flop which considers a clock and a SSRAM selection signal as an 
input, the AND gate which considers the output and SSRAM selection signal of this flip-flop as an input, 
and the output and clock of this AND gate as an input. Moreover, this flip-flop is a D form flip-flop. 
Furthermore, a crop mask circuit also considers the burst signal from a processor / memory controller as an 



input. ■ 
[0008] 

[Embodiment of the Invention] Hereafter, the configuration and actuation of the example of a suitable 
operation gestalt of a clock supply system by this invention are explained to a detail with reference to an 
attached drawing. 

[0009] First, drawing 1 is the block diagram showing the configuration of the example of the 1st operation 
gestalt of the clock supply system by this invention. The clock supply system of this example of an 
operation gestalt consists of a processor / memory controller 1, an address decoder 2, the clock generation 
machine 3, the clock supply circuit 4, an address bus 5, a data bus 6 and two or more SSRAM10 thru/or 13. 
Moreover, a block diagram shows the detail configuration of the clock supply circuit 4 in drawing 1 to 
drawing 2 . That is, this clock supply circuit 4 is constituted by the clock distribution circuit group 40 
containing n clock buffer (plurality) 40a into which the basic clock 8 from the clock generation machine 3 is 
inputted thru/or 40n, and the clock mask circuit group 50 containing n clock mask circuits 50a thru/or 50n. 
[0010] An address decoder 2 decodes the address outputted to an address bus 5 from a processor / memory 
controller 1 (decode), and has the function which confirms SSRAM10 used as the candidate for access the 
SSRAM selection signal 20 of 13 thru/or 23. The clock supply circuit 4 carries out the distribution output of 
the basic clock 8 generated from the clock generation machine 3 SSRAM 10 thru/or 13. Moreover, it also 
has the function which outputs the SSRAM clock 30 thru/or 33 only to SSRAM which serves as a candidate 
for access SSRAM 10 from the SSRAM selection signal 20 thru/or 23 thru/or among 13. By the SSRAM 
control signals 7, such as a read/write signal outputted from a processor / memory controller 1, and a cutting 
tool light signal, as for SSRAM10 thru/or 13, read/write and cutting tool light control are performed, and the 
data at the time of read/write are transmitted by data bus 6 course. 

[001 1] In the clock supply circuit 4 shown in drawing 2 , the clock distribution circuit group 40 distributes 
the basic clock 8 to the clock buffer 40a thru/or distribution clock of plurality 40n. Moreover, the 
distribution clock 80 thru/or 83 are inputted into each clock mask circuit 50a of the clock mask circuit group 
50 thru/or 50n as the SSRAM selection signal 20 thru/or 23. And only when the SSRAM selection signal 20 
thru/or 23 become effective, the basic clock 8 is outputted to SSRAM10 thru/or 13 as the SSRAM clock 30 
thru/or 33. 

[0012] Next, drawing 3 is the block diagram showing the detail configuration of an one clock mask circuit 
in the clock mask circuit group 50 in drawing 2 , for example, clock mask circuit 50a. This clock mask 
circuit 50a consists of a D form flip-flop (D-F/F) 51, the AND gate 52, and the OR gate 53. The distribution 
clock 80 is inputted into the clock (C) terminal of D-F/F51, and the SSRAM selection signal 20 is inputted 
into a data (D) input terminal. Consequently, from the output (Q) terminal of D-F/F51, the signal 54 the 
SSRAM selection signal 20 carried out [ the signal ] 1 clock time lag is outputted. The SSRAM selection 
signal 20 and the output signal 54 of D-F/F51 are inputted into the AND gate 52, and it is inputted into the 
OR gate 53 with the distribution clock 80, the AND (AND) output 55, i.e., the clock enabling signal, of both 
[ these ] signals, the SSRAM selection signal 20 is effective in this clock enabling signal 55 — the signal 
which extended (L) to 1 clock time amount back will be outputted. The period of L and the distribution 
clock 80 are outputted for the clock enabling signal 55 from the OR gate 53 or clock mask circuit 50a as a 
SSRAM clock 30 by the OR gate 53. H is outputted at the other period, when it puts in another way, in 
clock mask circuit 50a thru/or 50n, the SSRAM selection signal 20 thru/or 23 are effective — it has the 
function which outputs the distribution clock 80 as a SSRAM clock in the period prolonged behind [ 1 clock 
time amount ] (L). 

[0013] Next, the actuation of the example of the 1st operation gestalt of the clock supply system by this 
invention shown in drawing 1 thru/or drawing 3 is explained with reference to the timing chart of drawing 
4 . (a) is the basic clock 8 among drawing 4 . (b) is the address of an address bus 5. (c) is a memory control 
signal, (d) is the SSRAM selection signal 20. (e) And (f) is the clock enabling signal 55 from the output 54 
and the AND gate 52 of D-F/F51, respectively, (g) is the SSRAM clock 30. (h) is the SSRAM selection 
signal 21. (i) And (j) is the output 54 of D-F/F51 contained in the next clock mask circuit, for example, 50b, 
respectively, and the clock enabling signal 55 of the AND gate 52. (k) is the SSRAM clock 31. Moreover, 
(1) is data of a data bus 6. 

[0014] When a processor / memory controller 1 performs a lead or light of SSRAM 10, a processor / 
memory controller 1 outputs the address with which SSRAM 10 is mapped to an address bus 5. And control 
signals, such as a read/write signal and a cutting tool light signal, are outputted to SSRAM or the memory 
control signal 7. the address of SSRAM10 outputted to the address bus 5 is decoded by the address decoder 
2, and effective only in the SSRAM selection signal 20 — it is made (L). In the clock supply circuit 4, since 
the SSRAM selection signal 20 is effective, the basic clock 8 is outputted only to the SSRAM clock 30. 



SSRAM10 chosen outputs the data of the address which corresponds if the SSRAM control signal 7 is a lead 
to a data bus 6, and if it is a light, it will write the data on a data bus 6 in the corresponding address. 
[0015] Next, with reference to drawing 4 which shows the timing chart of read/write actuation to SSRAM 
10 and 1 1, the actuation at the time of the read/write to SSRAM 10 and 1 1 is explained. 
[0016] The address AO thru/or A4 outputted from a processor / memory controller 1 is the address mapped 
by SSRAM 10. On the other hand, the address B0 thru/or B 5 are the addresses mapped by SSRAM1 1 . A 
processor / memory controller 1 outputs the address to an address bus 5, and outputs a read/write signal to 
the SSRAM control signal 7. The result of having decoded the address on an address bus 5 by the address 
decoder 2 is outputted as SSRAM selection signals 20 and 21. The signal which delayed the SSRAM 
selection signal 20 (refer to drawing 4 (d)) 1 clock time by D-F/F51 is the output 54 (refer to drawing 4 (e)) 
of D-F/F51, and the SSRAM selection signal 20 and the signal which took the AND for the output 54 of D- 
F/F5 1 by the AND gate 52 are the clock enabling signals 55 (refer to drawing 4 (f)). The clock enabling 
signal 55 and the signal which took the OR for the distribution clock 80 by the OR gate 53 are the SSRAM 
clocks 30 (refer to drawing 4 (g)). Moreover, the signal which delayed the SSRAM selection signal 211 
clock time by D-F/F51 is the signal 54 shown in drawing 4 (i). The SSRAM selection signal 21 and the 
signal which took the AND for the output 54 of D-F/F51 by the AND gate 52 are the clock enabling signals 
55 shown in drawing 4 (j). This clock enabling signal 55 and the signal which took the OR for the 
distribution clock 81 in the OR gate 53 are the SSRAM clocks 3 1 of drawing 4 (k). 
[0017] Next, it explains for every phase of the ** thru/or the same round-head enclosure 1 1 shown in the 
lowest column of drawing 4 . in phase **, the SSRAM selection signal 20 is effective by the address AO — it 
is set to (L) and SSRAM10 is chosen, by the SSRAM selection signal 20, the clock enabling signal 55 is 
effective — it is set to (L) and the basic clock 8 shown in the SSRAM clock 30 at drawing 4 (a) is outputted. 
SSRAM10 to which the SSRAM clock 30 was supplied samples the address AO and a light signal by the 
rising edge (the drawing Nakaya mark shows) of the SSRAM clock 30. 

[0018] next, SSRAM effective [ 20 ] in phase **, also in the address Al, while the light of the data to the 
address AO of phase ** is performed — since it is (L), the SSRAM clock 30 is supplied to SSRAM 10, and 
the address Al and a light signal are sampled in the rising edge of the SSRAM clock 30. In phase ** and **, 
the same actuation as phase ** mentioned above is repeated. 

[0019] in phase **, the SSRAM selection signal 21 is effective by the address B0 at the same time the light 
of the data to address A3 of phase ** is performed — it is set to (L) and SSRAM1 1 is chosen, by the 
SSRAM selection signal 21, the clock enabling signal 55 is effective — it is set to (L) and the basic clock 8 
is outputted to the SSRAM clock 31. SSRAM1 1 to which the SSRAM clock 31 was supplied samples the 
address B0 and a lead signal by the rising edge of the SSRAM clock 31. 

[0020] SSRAM effective [ 21 ] in phase **, also in the address Bl at the same time the lead of the data to 
the address B0 of phase ** is performed — since it is (L), the SSRAM clock 31 is supplied to SSRAM1 1. 
And the address Bl and a lead signal are sampled by the rising edge of the SSRAM clock 31. Moreover, in 
phase ** thru/or 10 (round-head enclosure), the same actuation as above-mentioned phase ** is repeated. In 
a phase 1 1 (round-head enclosure), the lead of the data to address B5 of a phase 10 (round-head enclosure) 
is performed. 

[0021] Next, D-F/F51 explains the reason for being required to clock mask circuit 50a of drawing 3 thru/or 
the 50n interior. As mentioned above, SSRAM 10 thru/or actuation of 13 need to give the address with the 
first clock, and needs to perform read/write of data after 1 clock. Therefore, SSRAM 10 thru/or the clock 
supply to 13 are needed in both the address and a data phase. The output 54 of the signal 51 which delayed 
the SSRAM selection signal 20 1 clock time by D-F/F51, i.e., D-F/F, and the AND of the SSRAM selection 
signal 20 are taken in the clock enabling signal 55 inside clock mask circuit 50a thru/or 50n, and the signal 
55 which extended the SSRAM selection signal 20 to 1 clock time amount back, i.e., a clock enabling 
signal, is needed for it. It becomes possible to perform clock supply in the period and SSRAM 10 grade 
which extended the SSRAM selection signal 20 to 1 clock time amount back with this signal 55. Moreover, 
the same is said of clock mask circuit 50a thru/or 50n. 

[0022] Next, with reference to drawing 5 thru/or drawing 8 , the example of the 2nd operation gestalt of the 
clock supply system by this invention is explained. In addition, suppose that the same reference mark is used 
for the component of the example of the 1st operation gestalt shown in drawing 1 thru/or drawing 4 , and a 
corresponding element for convenience. Even if it is in the clock supply system of this example of the 2nd 
operation gestalt, it consists of a processor / memory controller 1 , an address decoder 2, the clock generation 
machine 3, clock supply circuit 4', n SSRAM(s)10, or 13. The difference with the example of the 1st 
operation gestalt mentioned above is that the burst signal 9 of the SSRAM control signal 7 is supplied from 
a processor / memory controller 1 to the clock supply circuit 4. 



[0023] Drawing 6 is the detail block diagram of the clock supply circuit in drawing 5 . drawing 6 — drawing 
2 — the same — n ~ a piece ~ the same — a configuration — a clock — a buffer — 40 — a — or — 40 — n — 
containing — a clock ~ distribution — a circuit — a group — 40 — n — a piece — the same — a configuration ~ 
a clock — a mask — a circuit — 50 — a — ' — or — 50 — n — 1 — containing — a clock ~ a mask — a circuit — a 
group — 50 -- 1 constituting — having . The difference with the clock supply circuit 4 of drawing 2 is that 
the burst signal 9 is inputted into each clock mask circuit 50a* thru/or 50n\ 

[0024] Drawing 7 is in clock mask circuit group 50' in drawing 6 (for example, the example of a concrete 
circuit of clock mask circuit 50a 1 ). In addition to D-F/F51, the AND gate 52, and the OR gate 53, it has 
NAND gate 56 and the AND gate 57 in the preceding paragraph of D-F/F51. A burst signal 9 and the output 
signal 54 of D-F/F51 are inputted into NAND gate 56, and the NAND gate output 58 is outputted to it. This 
NAND gate output 58 and the SSRAM selection signal 20 are inputted into the AND gate 57, and the AND- 
gate output 59 is obtained. This AND-gate output 59 is inputted into one [ the data input (D) of D-F/F51, 
and ] input terminal of the AND gate 52. Moreover, the distribution clock 80 is inputted into the clock (C) 
terminal of D-F/F51, and one input terminal of the OR gate 53. 

[0025] Drawing 8 is a timing chart which shows the read/write actuation to SSRAM 10 and SSRAM 1 1 in the 
example of the 2nd operation gestalt of the clock supply system by this invention. Drawing 8 (a) is the basic 
clock 8. (b) is the address signal of an address bus 5. (c) is data of a data bus 6. (d) Or (f) corresponds to (d) 
of drawing 4 thru/or (f). (g) is a burst signal 9. (h) Or (m) corresponds to (g) of drawing 4 thru/or (1), 
respectively. 

[0026] The address AO thru/or A4 outputted from a processor / memory controller 1 is the address mapped 
by SSRAM10, and the address B0 thru/or B3 are the addresses mapped by SSRAM1 1. Since phase ** 
thru/or ** are the same as that of the case of drawing 4 , it explains phase ** or subsequent ones, in phase 
**, the SSRAM selection signal 21 is effective by the address B0 — since it is (L), the clock enabling signal 
55 is effective ~ it is (L) and a clock is outputted to the SSRAM clock 31. However, in phase ** which is 
performing burst access, and **, since the address mapped to SSRAM1 1 is not outputted, the SSRAM 
selection signal 21 serves as an invalid (H). in this case, a burst signal 9 is effective — since it is set to (H), 
the clock enabling signal 55 is effective by taking the NAND conditions of this condition and NOT of D- 
F/F51 in NAND gate 56 - (L) is held and the clock output is enabled at the SSRAM clock 31. 
[0027] Next, the need for NAND gate 56 inside clock mask circuit 50a' in drawing 7 is explained. As 
mentioned above, when a processor / memory controller 1 carries out burst actuation, the surely effective 
first address is outputted. in the case of the address with which this effective address is mapped by 
SSRAM 10, the SSRAM selection signal 20 is effective - it is set to (L) and the D-F/F output 54 is also 
effective with the following clock — it is set to (L). this D-F/F output 54 is effective — only when set to (L), 
a burst signal 9 is effective — it is possible by detecting (H) in NAND gate 56 to confirm either of the clock 
enabling signals. 

[0028] In the above, the configuration and actuation of the example of a suitable operation gestalt of a clock 
supply system by this invention were explained. However, according to a specified use, that various 
deformation modification is possible can understand the example of these operation gestalt easily to this 
contractor, without not passing to mere instantiation but deviating from the summary of this invention. 
[0029] 

[Effect of the Invention] According to the clock supply system of this invention, various remarkable 
effectiveness is acquired so that clearly from above-mentioned explanation. Since the means in which only 
the access time carries out clock supply is formed in specific SSRAM used as the candidate for access even 
if it is the case where it has much SSRAM(s), generating of an unnecessary electromagnetic interference 
wave can be prevented and generating of an electromagnetic interference wave can be reduced [ 1st ]. 
[0030] It is possible to prevent unnecessary power consumption to the 2nd, and to reduce power 
consumption to it. The reason is because a means to supply a clock only to SSRAM used as the candidate 
for access is established. 

[0031] It is possible to change dynamically the clock supply to SSRAM used as the candidate for access to 
the 3rd. The reason is because a clock supply means to determine whether to see a SSRAM selection signal 
and perform clock supply is established. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the example of the 1st operation gestalt of 
the clock supply system by this invention. 

[Drawing 2] It is the detail block diagram of the clock supply circuit part in drawing 1 . 

[Drawing 3] It is the detail block diagram of the clock mask circuit part of drawing 2 . 

[Drawing 4] It is a timing chart for explaining actuation of drawing 1 thru/or the clock supply system of 

drawing 3 . 

[Drawing 5] It is the block diagram showing the configuration of the example of the 2nd operation gestalt of 
the clock supply system by this invention. 

[Drawing 6] It is the detail block diagram of the clock supply circuit part in drawing 5 . 

[Drawing 7] It is the detail block diagram of the clock mask circuit part in drawing 6 . 

[Drawing 8] It is a timing chart for explaining actuation of drawing 5 thru/or the clock supply system of 

drawing 7 . 

[Description of Notations] 

1 Processor / Memory Controller 

2 Address Decoder 

3 Clock Generation Machine 

4 4' Clock supply circuit 
10-13 SSRAM 

40 Clock Distribution Circuit 
50 50' Clock mask circuit 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 4] 




[Drawing 5] 
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[Drawing 6] 




[Drawing 8] 
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